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Abstract: The use of a towed array with an underwater unmanned vehicle as the carrier for target depth
estimation has the advantages of high flexibility and prominent concealment. Aiming at the problems of
unmanned underwater vehicle (UUV) self-noise and random instantaneous acceleration interference in practical
applications, a robust method for towed array using synthetic aperture algorithm is proposed. The method
is divided into three steps. First, adaptive noise cancellation and phase jitter filtering are performed on the
received signals of the array sensors. Then, the sound pressure is subjected to distance integration to estimate
the normal mode distribution. Finally, the matched-mode degree is calculated, and the depth corresponding
to the maximum value is the target depth estimation. Simulations show that the robustness of the modal
depth estimation of the sound field integration method is better than that of traditional methods. The source
frequency, synthetic aperture distance, and signal-to-interference ratio determine the target depth estimation
error. The estimation of underwater low frequency tonal source is experimentally verified.
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